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1
VALVE ASSEMBLY

The mvention to which this application relates 1s to a
valve assembly of a type which can be used to control the
flow of fluid along a pipeline, with the valve assembly
having one or more valve balls located therein. The valve
balls each have a channel formed therein and the balls can
be selectively moved between a first position in which the
channel 1s 1n line with the pipeline and thereby allow the
flow of fluid therethrough, and a second position in which
the channel 1s not 1n line with the pipeline and thereby
prevents the flow of fluid through the valve.

This type of valve 1s well known and one known form of
the same 1s referred to as a double block and bleed valve in
which two, 1n line, valve balls and valve seating assemblies
therefore are provided. In addition, at both end, there 1s
required to be provided a means for sealing the valve once
the valve balls have been placed into position within the
valve body, and then, at each end, there i1s required to be
provided a fitting means of a suitable form to allow the valve
to be fitted to respective fittings on the pipeline.

There 1s an increasing demand for valves of this type to
be manufactured and the same do have to be manufactured
in a manner to meet recognised international standards
which can mean that 1t can be difhicult to provide the
required components within the required length parameters
of the valve.

The Applicant has realised these problems and addressed
the same by providing a valve assembly of the type set out
in their co-pending patent applications GB2482252 and
EP2430339. In this arrangement, there 1s provided a valve
body with a passage formed therethrough and first and
second valve balls are located 1n the passage with movement
assemblies being provided for each of the respective valve
balls to move the same between the first and second posi-
tions. Intermediate the valve balls, there 1s located a seating,
assembly which includes a plurality of biasing means which
act on first and second valve ball seats with respect to the
flow of fluid through the valve so as to ensure that the
appropriate valve seat 1s biased towards the valve ball to
provide a sealing effect. At one or both ends of the valve
body there 1s provided a sealing means assembly which
includes a valve seat for the adjacent ball and biasing means
for biasing the said valve seat against the valve ball and the
end sealing means 1s engaged 1n position with respect to the
valve body. There 1s then provided the fitting means and the
fitting assembly includes means to allow the valve body to
be secured to the end of the pipeline with which the valve 1s
to be used.

Conventionally, when manufacturing valves of the type
described above, the valve body will be formed, typically by
machining and then the valve balls, movement assemblies
therefore, intermediate sealing assembly, end sealing assem-
blies and the end fitting assemblies are placed into position.

Conventionally, once the valve 1s formed with all the
components mentioned above, the valve 1s then factory
tested to meet the required standards and, once passed, the
valve assembly will be transported tfrom the factory to the
point of location for fitting to the pipeline. Thus, 1n practice,
the complete valve will be factory tested and will have been
manufactured in relation to a specific customer and pipeline
fitting. A significant problem therefore exists in that each
valve 1s required to be wholly formed and tested at the point
of manufacture to meet international standards and also to
meet different pressure requirements and/or be provided
with a specific form of a range of possible fitting configu-
rations. These options are selected as a result of the customer
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requirements and/or the specific purpose to which the valve
1s to be put and/or the geographical and/or environmental
conditions 1 which the valve 1s ultimately to be used. In
cach case the end result 1s that each valve which 1s manu-
factured at the factory 1s eflectively manufactured as a
bespoke manufacturing process, with the valve being pro-
vided for a specific product selected with a range of possible
pressure options, sealing options and/or pipe fitting configu-
rations which means that a large range of possible permu-
tations exist. For example, such large number of permuta-
tions 1s a result of there bemng, for any particular
conventional valve, different matenial types, different coat-
ing types, different flange types, different threaded connec-
tions and diflerent pressure ratings required. This all leads to
a large number of permutations which all have to be taken
into account at the time of manufacture of the valve at eth
factory and means that specific valves have to be manufac-
tured to specific orders at the factory.

This means that the manufacture of the valves is relatively
time consuming and 1s required to be performed entirely at
the manufacturing location where, due to the differences and
variations which can be selected, makes i1t diflicult to
achieve any uniform and streamlined manufacturing pro-
Cess.

The aim of the present invention is therefore to provide a
valve assembly and method of formation of the same which
allows a more streamlined production method to be achieved
whilst, at the same time, ensuring that the required safety
standards are met and tested under required testing condi-
tions whilst allowing flexibility in the manufacture of the
valve.

In a first aspect of the invention there 1s provided valve
assembly, said valve assembly including a body in which
there 1s housed at least one valve ball, a movement assembly
for moving the ball between closed and open positions with
respect to a channel which passes through and joins oppos-
ing ends of the body and at, or towards, the respective
opposing ends of the valve body there are provided sealing
means and means to retain the components within the valve
body and form a modular unit and wherein positioned in the
valve body outwardly of each of the sealing means there 1s
provided a fitting means engaged with the valve body and
the form of the fitting means 1s selected and fitted to the
modular unit independently of the said retaining means.

In one embodiment the retaining means are provided 1n
the form of at least one annular member engaged with the
valve body to retain the valve seat, biasing means and at
least one ball i the valve body.

In one embodiment the sealing means include including a
valve seat and biasing means to bias the valve seat towards
contact with the ball.

Typically the fitting means 1s provided in the form of an
annular member which 1s threadedly engaged with the valve
body. The particular fitting means which 1s used 1s selected
with respect to the sealing type which 1s to be used between
the valve assembly and the pipeline fitting to which the same
1s to be fitted and/or the required pipeline fitting configura-
tion.

In one embodiment the fitting member 1s selected 1n order
to define a particular configuration of the valve and the
modular unit 1s common to a range of possible configura-
tions. This therefore avoids the need for the whole valve
assembly to be integrally formed to suit a particular valve
configuration. Typically, at least two valve balls are housed
within the body.

In one embodiment, the assembly of the first and second
spaced valve balls, movement assemblies therefore, valve
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seats therefore, biasing means and sealing means at each end
1s performed 1independently of and remotely from the loca-
tion of the fitting means with the valve body.

In one embodiment, the fitting means are selected and
located with the valve body at a location remote to the
factory and/or at the location of the fitting of the valve to the
pipe litting.

In one embodiment, the modular unit 1s subject to factory
testing as an integrated umt module and then the tested unit
can be supplied to a supply agent location which 1s relatively
local to the location of use of the valve for the addition of
the fitting means and the complete valve assembly 1s then
supplied to the pipe fitting location.

The ability, 1n accordance with the invention, to provide
an 1nitial modular unit allows the same to be tested under
factory conditions to meet standard requirements and, more
importantly, allows a large number of modules to be manu-
factured more efliciently and then subsequently, to be con-
figured to meet a particular valve assembly requirement
and/or configuration within a range of possible configura-
tions and the configuration can be performed at a location
remote from the 1nitial factory where the module 1s formed.
It 15 now possible to make the modules to the highest
pressure rating and test them at the factory prior to sending,
them out to the assembly location where, for example,
flanges of the appropriate type can be added—only the seals
between the flanges and the module need to be tested at the
assembly location.

A further advantage of providing a modular unit as above
1s that as assembly locations are more local to the point of
use, then i1t becomes much easier to meet local regulations,
for example, 1n places like Brazil, Saudi Arabia, Malaysia
etc., which require a certain percentage of the product to be
“local content”. The addition of, for example, flanges to the
module at the assembly location would subsequently clas-
sity as “local content”.

In a further aspect of the invention there 1s proved a
method of forming a valve assembly, said method compris-
ing the steps of: forming a valve body with a channel passing
therethrough and joining opposing ends of the body; moving,
at least a first valve ball into position 1n the body so that the
same 1s selectively moveable between a first, channel open
position and a second, channel closed position; providing a
valve seat at opposing sides of the said ball; providing
biasing means to bias the respective valve seats into contact
with the at least one valve ball; and providing an annular
member at or towards each of said ends engaged with the
valve body 1n order to retain the at least one valve ball, valve
seats and biasing means to form a modular unit, and wherein
fitting means incorporating a selected pipe fitting configu-
ration are selectively fitted to the valve body of the modular
unit.

In one embodiment, first and second valve balls are
moved 1nto position 1n the valve body. In one embodiment
a valve seat assembly 1s located intermediate the first and
second valve balls.

In one embodiment, the method includes testing the
modular unit to ensure that the same meets relevant safety
requirements prior to selecting and engaging the {fitting
means to the modular unat.

In one embodiment, the selected fitting means are located
on the modular unit at a geographically remote location to
the point of manufacture of the modular unait.

Typically, the selected fitting means, serve to configure
the modular unit mto a valve assembly to a particular
customer required configuration and serves to adapt the
modular unit, which may be configured mto a range of
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possible valve configurations to be achieved without the
need for the entire valve assembly to be manufactured for
specific customer requirement.

In another aspect of the present invention, there i1s pro-
vided pipe fitting means for attachment to a valve assembly,
said pipe fitting means engageable with the valve assembly
and selected to suit and attach to/with a particular pipeline
fitting that 1s required and 1s to be used for that particular
valve assembly.

Typically, said pipe fitting means are provided with
threaded connections, socket and butt weld connections,
hubbed connections and/or other bespoke connections. Fur-
ther typically, each of the pipe fitting types are selectively
used with a modular unit to form the same into a required
valve assembly configuration.

In one embodiment, the said pipe fitting means to be used
1s selected with respect to the sealing type which 1s to be
used between the valve assembly and the fitting means.

In another aspect of the present invention, there 1s pro-
vided a pipeline including a valve assembly as described
above.

Specific embodiments of the invention are now described
with reference to the accompanying drawings wherein

FIG. 1 1llustrates in a schematic manner, a pipeline with
a valve fitted thereto,

FIG. 2 illustrates a valve assembly formed 1n accordance
with one embodiment of the imnvention in cross-section along
line AA,

FIG. 3 illustrates the modular unit of the valve assembly
formed 1n accordance with the invention;

FIGS. 4a-i illustrate fitting means which may be selec-
tively located on the modular unit of FIG. 3;

FIGS. 5a-b illustrate expanded views of a handle mecha-
nism to be used with a valve assembly 1n accordance with
the invention; and

FIGS. 6a-c 1llustrate enlarged views of the modular unit
of the valve assembly formed 1n accordance with the inven-
tion.

FIG. 7 1s a diagram 1illustrating relative locations of a
factory, a supply agent and a pipeline according to an
embodiment of the present invention.

Referring firstly to FIG. 1, there 1s 1llustrated a pipeline 2
which incorporates a first portion of pipeline 4 and a second
portion of pipeline 6 which are connected to a valve assem-
bly 8 via means of flanges 10, 12 provided on the pipeline
ends and pipe fittings 14, 16 provided at the opposing ends
of the valve assembly. The particular type of pipe fitting
which 1s provided at the ends of the valve assembly, are
selected with respect to the type of pipe fitting flanges 10, 12
provided on the pipeline and/or the pressure and/or other
parameters of operation required for the valve assembly. It
will therefore be appreciated that there are a number of
different parameters which are relevant when deciding on a
particular pipe fitting 14, 16 which needs to be provided at
the ends of the valve assembly and which therefore can
require many different types of variations of valve assembly
to be conventionally manufactured for specific customer
requirements.

FIG. 2 illustrates 1n more detail, a pipeline {itting 1n
section along line AA, and of a form in accordance with the
current invention. The valve assembly 8 includes a valve
body 18 which has a channel 20 formed therealong. The
channel includes, 1n this particular embodiment, first and
second valve balls 22, 24 which are provided with a channel
therethrough which matches, when the valve balls are 1n an
open position, with the channel 26 which passes along the
valve body and thereby interconnects the pipeline portions
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4, 6. It will, however, be appreciated by the skilled person
that the present invention will work equally well 1f the valve
assembly 1s provided with only one valve ball. Movement
assemblies 28, 30 are provided for the respective valve balls
to allow the same to be moved between the first and second
positions by rotation about the respective axis 32, 34.
Intermediate the valve balls there 1s provided a valve seat
assembly (not shown) which provides valve seats for the
respective valve balls 22, 24 and this 1s covered in the
Applicant’s co-pending patent and patent applications as
already referred to.

At each end of the valve body, there 1s provided sealing
means 1ncluding a valve seat 36, 38 for the adjacent valve
ball and an annular member 40, 42 which 1s provided for
threaded engagement with the respective internal wall por-
tions 44, 46 of the valve body so as to retain the annular
member 40, 42 1n position 1n the valve body along with the
valve balls and valve seats and thereby form a modular unit
48. The modular unit 1s shown 1n FIG. 3 with the additional
teatures of retaining bolts 52 protruding from each end of the
valve body to allow engagement with a pipeline fitting and
with fitting means 50 which are located at the opposing ends
of the modular unit. The fitting means are, in this particular
embodiment, provided in threaded engagement with the
valve body 1n a similar way, but separately from, the annular
member of the sealing means to which the fitting means are
adjacently positioned.

As shown 1n FIGS. 4a-f, the particular pipe fitting which
1s used, and which 1s attached to the respective ends of the
modular unit 48, are selected to suit the particular pipeline
fitting which 1s required and 1s to be used for that particular
valve assembly. For example, with regard to FIG. 4a, there
are provided five alternative, diflerently dimensioned pipe-
line fittings 1n the form of ring type joints with raised face
joint connections and each of which can be selectively
engaged to the modular unit 48.

FIG. 4b 1llustrates pipe fittings which have threaded
connections. FIG. 4c¢ illustrates a pipe fitting which has a
sample probe and 1njection quill facility. FIG. 4e 1llustrates
pipe fittings which have a socket and butt weld connection.
FIG. 44 1llustrates pipe fittings with hubbed connections and
FIG. 4f illustrates pipeline fittings with bespoke connections
and each of the pipe fitting types can be selectively used with
the modular unit to form the same to the required valve
assembly configuration. FIGS. 4¢-i 1llustrate plan and sec-
tional views of a further embodiment of a pipe fitting which
has an internal threaded connection.

FIGS. 5a-b 1llustrate expanded views of a handle mecha-
nism used to rotate the valve balls 22, 24 about the respec-
tive axes 32, 34. The views 1n FIGS. 5a and 4 are shown at
90° to one another and show the component 56 provided to
link the valve balls 22, 24 with the movement assemblies 28,
30, 1n order to allow the latter to rotate the former. The
component 56 has a protruding lower end 38 which can be
located 1n a corresponding recess 1n the top of the valve ball
22, 24, linking the component to the ball and allowing
rotation of the same.

FIGS. 6a-b 1llustrate the modular unit 48 from a top view
and 1n an enlarged cross-sectional view, prior to the inclu-
sion of any additional components. As can be seen, 1n
particular, from FIG. 6b, the modular unit 48 1s shown as a
shell prior to msertion of the component parts. For example,
valve balls 22, 24 will subsequently be located 1n region 60
of the module 48, retaining components in the form of the
valve seats 36, 38 and the annular member 40, 42 are located
in region 62 to retain the valve balls 22, 24 1n position, and
the components 56, 38 of the movement assemblies 28, 30
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are located through region 64 of the modular unit 48. Testing
of the modular unit 48 can then be carried out at the point
of manufacture, with the unit subsequently being delivered
to the location at which the unit 1s required. Once at the
required location, the fitting means are then fitted 1nto region
66 of the modular unit 48. The appropriate fitting means for
connecting the modular unit 48 to the desired pipe line can
be determined aiter delivery of the modular unit 48, which
1s particularly advantageous because this removes the risk of
receiving a unit the does not fit/connect with the required
pipe line; having various forms of {fitting means at the
location of the pipe line for connecting the same to the
modular unit 48 allows the user to determine which 1s most
appropriate, ensuring a clean and secure connection/linkage.
FIG. 6c displays a close up of the modular unit 48 and the
portion in which the component 56 for linking the valve
balls 22, 24 and the movement assemblies 28, 30 is located.

It will therefore be appreciated that the modular unit 48 1s
common to each of these potential pipeline fitting types and
so the particular pipeline fitting can be selected and attached
as fitting means to the respective ends of the modular unit
body and 1n threaded engagement with the internal channel
faces 44, 46 of the valve body. Thus, the modular unit 48 1s
common and can be manufactured under factory conditions
and then the same modular type of unit 48 can then be
dispatched to different geographical locations having
already been tested at the factory and then adapted or
configured to suit particular requirements ol use at the
different geographical locations. FIG. 7 illustrates an
example 1 which supply agent SA, which receives the
tested sealed modular unit 48 and {its a selected fitting means
type to the unit 48, 1s at a location that 1s geographically
remote from factory F and 1s more local to the location of
pipeline P in which unit 48 1s to be used and fitted to the
pipeline fitting than the location of factory F.

This therefore avoids the conventional approach of having
to manufacture the whole valve assembly at the factory.

The mmvention claimed 1s:

1. A valve assembly, said valve assembly including a body
in which there 1s housed at least one valve ball, a movement
assembly for moving the at least one ball between closed and
open positions with respect to a channel which passes
through and joins opposing ends of the body and at, or
towards, the respective opposing ends of the valve bedy
there are provided sealing means and retaining means in
threaded engagement with the valve body to retain the
components within the valve body and this forms a sealed
integrated modular unit formed under factory conditions
and, positioned on the valve body outwardly of each of the
sealing means there are provided fitting means engaged with
opposing ends of the valve body and the form of the fitting
means 1s selected, and the same are fitted to the modular
unit, independently of, and subsequently to, the said retain-
ing means, and the said fitting means are provided in the
form of annular members, and the particular fitting means
which are used 1s selected with respect to the sealing type
which 1s to be used between the valve assembly and the
pipeline fitting to which the same 1s to be fitted 1n order to
define a particular configuration of the valve assembly, and
the modular unit 1s common to a range ol possible valve
assembly configurations, of the selectable fitting means
types 1s threadedly engageable with the modular umt and
characterised 1n that the said sealed integrated modular unit
1s subject to factory testing once formed and then the tested
sealed mtegrated modular unit 1s supplied to a supply agent
location and at which supply agent location the fitting of the
selected fitting means type to the sealed integrated modular
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unit occurs and the complete valve assembly 1s then supplied
to be fitted to the pipeline fitting at the pipeline location
wherein the said supply agent location 1s geographically
remote from the factory and said supply agent location 1s
more local to the location of the pipeline with which the
valve assembly 1s to be used than the location of said factory.

2. A valve assembly, said valve assembly including a body
in which there 1s housed at least one valve ball, a movement
assembly for moving the at least one ball between closed and
open positions with respect to a channel which passes
through and joins opposing ends of the body and at, or
towards, the respective opposing ends of the valve body
there are provided sealing means and retaining means in
threaded engagement with the valve body to retain the
components within the valve body and this forms a sealed
integrated modular unit formed under factory conditions
and, positioned on the valve body outwardly of each of the
sealing means there are provided fitting means engaged with
opposing ends of the valve body and the form of the fitting
means 1s selected, and the same are fitted to the modular
unit, independently of, and subsequently to, the said retain-
ing means, and the said fitting means are provided in the
form of annular members, and the particular fitting means
which are used 1s selected with respect to the sealing type
which 1s to be used between the valve assembly and the
pipeline fitting to which the same i1s to be fitted 1n order to
define a particular configuration of the valve assembly, and
the modular unit 1s common to a range ol possible valve
assembly configurations, of the selectable fitting means
types 1s threadedly engageable with the modular unit and
characterised 1n that the said sealed integrated modular unit
1s subject to factory testing once formed and then the tested
sealed 1ntegrated modular unit 1s supplied to a supply agent
location and at which supply agent location the fitting of the
selected fitting means type to the sealed integrated modular
unit occurs and the complete valve assembly 1s then supplied
to be fitted to the pipeline fitting at the pipeline location
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characterised 1n that once the said fitting means have been
attached to the sealed integral modular umit to form the said
valve assembly only the seals between the selected fitting
means and the said sealed integral modular unit of the valve
assembly are required to be tested belfore the valve assembly

1s fitted to the pipeline fitting.

3. A valve assembly according to claim 2, wherein the
fitting means 1s provided in the form of an annular member,
which 1s threadedly engaged with the valve body.

4. A valve assembly according to claim 2 wherein the
retaining means are provided in the form of at least one
annular member engaged with the valve body to retain the
valve seats, sealing means and at least one ball 1n the valve
body.

5. A valve assembly according to claim 2 wherein the
sealing means include including a valve seat and biasing
means to bias the valve seat towards contact with the ball.

6. A valve assembly according to claim 2, wherein the
fitting means are provided with one of the types of the fitting
means type selected from one of a plurality of selectable
fitting means types that include threaded connections, socket
and butt weld connections, hubbed connections and/or other
bespoke connections.

7. Avalve assembly according to claim 2, wherein at least
two valve balls are housed within the body and each
provided with sealing means therefore.

8. A valve assembly according to claim 2, wherein the
assembly of the at least first valve ball, movement assem-
blies therefore, valve seats therefore, biasing means and
sealing means at each end 1s performed independently of and
remotely from the location of the fitting means with the
valve body.

9. A valve assembly according to claim 2, wherein the
fitting means are selected and located with the valve body at
a geographical location remote to the factory and/or at the
location of the fitting of the valve to the pipe fitting.
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